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RESETABLE CONTROL CIRCUIT DEVICES FOR SENSE AMPLIFIERS 

FIELD OF THE INVENTION 
[0001] The present invention relates to control circuit devices and more particularly to 

resetable control circuit devices for sense amplifiers. 

5 BACKGROUND 

[0002] A sense amplifier is enabled by a sense amplifier enabling signal (SAE). It is 

common that a SAE uses a pulse signal to control a sense amplifier, particularly in a low power 
SRAM circuit. A sense amplifier is employed to amplify the difference of input signals. As a 
result, when a sense amplifier turns on and receives input signals with slight voltage difference, 
10 output signals of a sense amplifier are differentiated to a predetermined level, for example VDD 
and GND, that can be recognized by other circuits. 

[0003] SAE sometimes comes from a pseudo word-line signal. Before a pseudo word- 

line signal is coupled to SAE to enable a sense amplifier, however, a pseudo word-line signal 
usually goes through a delay chain circuit. The pulse width of the SAE is determined by the 
1 5 delay chain circuit. Consequently, a sense amplifier can not be timely turned off after outputs of 
the sense amplifier reach the predetermined level. 

[0004] It is desired that a control circuit device that can turn off a sense amplifier after it 

detects that outputs of the sense amplifier reaches a predetermined voltage level. Dynamic 
circuits can be used to control a sense amplifier. It can turn off a sense amplifier after it detects 
20 that outputs of the sense amplifier reach a predetermined level. However, it causes short circuit 
currents and increases power consumption. 

SUMMARY OF THE INVENTION 
[0005] A device to control a sense amplifier comprise a resetable control circuit 

containing a first input, a second input, a third input, and an output; the first input coupled to the 
25 output or to a ground; the second input coupled to receive a start signal; the third input coupled 
to receive output signals of the sense amplifier; and the output coupled to the sense amplifier. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0006] A more complete understanding of the present invention can be obtained by 

reference to the detailed description of embodiments in conjunction with the accompanying 
drawings, in which: 

5 [0007] FIG. 1 is a block diagram of a resetable control circuit, a sense amplifier, and a 

reset signal generator; 

[0008] FIG. 2 is a block diagram of one embodiment of a D flip-flop circuit, a sense 

amplifier, and a reset signal generator; 

[0009] FIG. 3 is a block diagram of another embodiment of a D flip-flop circuit, a sense 

10 amplifier, and a reset signal generator; 

[0010] FIG. 4 illustrates a circuit layout of one embodiment of a D flip-flop circuit, a 

sense amplifier, a reset signal generator, and related circuits. 

DETAILED DESCRIPTION 
[001 1] This description of the exemplary embodiments is intended to be read in 

15 connection with the accompanying drawings, which are to be considered part of the entire 

written description. In the description, terms such as "coupled to" and "connected to" should be 
construed to refer to a relationship wherein components are secured or attached to one another 
either directly or indirectly through intervening structures for electronic signals to transfer, 
unless expressly described otherwise. A "resetable control circuit" should be construed to refer 

20 to any static circuit that is able to reset its output to an initial condition. A "start signal" should 
be construed to refer to a pulse used to trigger a resetable control circuit for generating an output 
signal. A "D flip-flop" circuit should be construed to refer to a circuit that has a layout similar to 
D flip-flop circuit but is used for sense amplifier control, not for traditional flip-flop function. 
The terms "low" and "high" refer to the voltage level of signals in a circuit. 

25 [0012] As shown in FIG. 1, an exemplary embodiment of a device to control a sense 

amplifier 150, comprises a resetable control circuit 100 containing a first input 110, a second 
input 120, a third input 130, and an output 140. The first input 1 10 is coupled to the output 140 
or to a ground. The second input 120 is coupled to receive a start signal. The third input 130 is 
coupled to receive a reset signal sent from a reset signal generator 180 that performs a logic 

30 combination of output signals 160, 165 of the sense amplifier 150. The output 140 is coupled to 
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the sense amplifier 150 as a sense amplifier enabling signal (SAE). In an alternative 
embodiment, the first input 1 10 is coupled to a ground voltage level. 

[0013] The resetable control circuit 100 is employed to control the sense amplifier 150. 

Initially, the first input 110, the second input 120, and the third input 130 are low. As a result, 
5 the output 140 is low. The sense amplifier 150 is off. When a start signal, for example a pulse, 
comes in, the second input 120 goes high and then goes low again. Consequently, the output 140 
goes high. The sense amplifier 150 turns on to differentiate output voltages between OUT 160 
and OUTB 165. The OUT 160 and OUTB 165 are coupled to a reset signal generator 180. After 
either OUT 160 or OUTB 165 reaches a predetermined low voltage level, the reset signal 

10 generator 180 sends a reset signal to the resetable control circuit 100 as the third input 130. As a 
result, the output 140 is reset to a low voltage level and turns off sense amplifier 150. Briefly, 
through the resetable control circuit 100, the sense amplifier 150 turns on when a start signal 
triggers the resetable control circuit 100; the sense amplifier 150 turns off soon after either OUT 
160 or OUTB 165 reaches a predetermined low voltage level. 

15 [0014] FIG. 2 illustrates one embodiment that employs a D flip-flop circuit 200 to 

control a sense amplifier 250. A data signal input 210 of the D flip-flop circuit 200 is coupled to 
an output 240 of the D flip flop 200. A clock signal input 220 of the D flip flop circuit 200 is 
coupled to receive a start signal such as a pseudo word line signal. A reset signal input 230 is 
coupled to a reset signal generator 280. An output 240 of the D flip-flop circuit 200 is coupled to 

20 sense amplifier 250 as a SAE. In another embodiment as shown in FIG. 3, an data signal input 
310 is coupled to a ground voltage level. 

[0015] Likewise, the D flip-flop circuit 200 is used to control the sense amplifier 150. 

Initially, the data signal input 210, the clock signal input 220, and the reset signal input 230 are 
low. As a result, the output 240 is low. The sense amplifier 250 is off. When a start signal, for 

25 example a pseudo word line signal, comes in, the clock signal input 220 goes high and then goes 
low again. Consequently, the output 240 goes high. The sense amplifier 150 turns on to 
differentiate output voltages between OUT 260 and OUTB 265. The OUT 260 and OUTB 265 
are coupled to a reset signal generator 280. After either OUT 260 or OUTB 265 reaches a 
predetermined low voltage level, the reset signal generator 280 sends a reset signal to the reset 

30 signal input 230 of the D flip-flop circuit 200. As a result, the output 240 is reset to a low 
voltage level and the sense amplifier 150 turns off. 
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[0016] The circuit layout of one embodiment of the D flip-flop circuit 200 is illustrated in 

FIG. 4. In addition to a first input 410, a second input 420, a third input 430, and an output 440, 
a resetable control circuit in this embodiment further comprises a first passgate 450, a second 
passgate 452, a third passgate 454, and fourth passgate 456; a first inverter 460, a second inverter 
5 462, a third inverter 464, a fourth inverter 466, a fifth inverter 468, and a sixth inverter 470; and 
a first NAND gate 480. 

[0017] A passgate has four ends-an input end, an output end, a C end, and a CB end. C 

end and CB end function as a switch of the passgate. A signal coupled to the CB end is the logic 
complementary voltage of the signal coupled to the C end. When C ends goes high, a passgate 

10 turns on and the signal is passed from the input end to the output end. 

[0018] The first input 410 of the resetable control circuit is coupled to an input end of the 

first passgate 450. An output end of the first passgate 450 is coupled to an output end of the 
second passgate 452 and to an input end of the third inverter 464. When the first passgate is on, 
the second passgate is off. As a result, the input end of third inverter 464 receives signal from 

15 the input 410 of the resetable control circuit. However, when the first passgate is off, the second 
passgate is on. Accordingly, the input end of the third inverter 464 receives a signal from the 
output end of the NAND gate 480. 

[0019] The second input 420 of the resetable control circuit is coupled to an input end of 

the first inverter 460; a C end of the first passgate 450, a CB end of the second passgate 452, a 

20 CB end of the third passgate 454, and a C end of the fourth passgate 456. An output end of the 
first inverter 460 is coupled to a CB end of the first passgate, a C end of the second passgate, a C 
end of the third passgate, and a CB end of the fourth passgate. That is to say, the second input 
420 and its logic complementary signal 425 (the output of the first inverter 460), together control 
switches of four passgates. 

25 [0020] The third input 430 of the resetable control circuit is coupled to an input end of 

the second inverter 462. The third input 430 receives a signal from a NAND gate 485 that 
performs a NAND operation on OUT and OUTB of a sense amplifier. The NAND gate 485 is 
one embodiment of a reset signal generator that sends out a reset signal after either OUT or 
OUTB of the sense amplifier reaches a predetermined low voltage level. Other designs of a reset 

30 signal generator are known to people with ordinary skill in the art. 
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[0021] An output of the third inverter 464 is coupled to a first input end of the first 

NAND gate 480 and an input end of the third passgate 454. An output end of the second inverter 
462 is coupled to a second input end of the first NAND gate 480. An output end of the first 
NAND gate 480 is coupled to an input end of the second passgate 452. 
5 [0022] An output end of the third passgate 454 is coupled to an input end of the fourth 

inverter 466 and to an output end of the fourth passgate 456. When the third passgate 454 is on, 
the fourth passgate 456 is off. As a result, the input end of fourth inverter 466 receives a signal 
from the output end of third inverter 464. However, when the third passgate 454 is off, the 
fourth passgate 456 is on. Accordingly, the input end of the fourth inverter 466 receives a signal 

1 0 from the output end of the fifth inverter 468. 

[0023] An output end of the fourth inverter 466 is coupled to an input end of the fifth 

inverter 468 and to an input end of the sixth invertor 470. An output end of the fifth inverter 468 
is coupled to an input end of the fourth passgate 456. An output end of the sixth inverter 470 is 
coupled to the output 440 of the resetable control circuit. The output 440 is coupled to the sense 

1 5 amplifier to control its on and off. 

[0024] Initially, the output 440 is low; the first input 410 is low; the second input 420 is 

low; the third input 430 is low. When a start signal, such as a pseudo word line signal, comes in 
from the second input 420. The second input 420 goes high first and goes low again. When the 
second input 420 goes high, the first and fourth passgates are open; the second and third 

20 passgates are closed. As a result, the output end of the third inverter 464 goes high. When the 
second input 420 goes low again, the first and fourth passgates are closed; the second and third 
passgates are open. The output 440 goes high and turns on the sense amplifier. 
[0025] When either OUT or OUTB reaches a predetermined low voltage level, the third 

input 430 goes high. The output end of the first NAND gate has high voltage level. At this time, 

25 because the second passgate is open, the output end of the third inverter 464 becomes low. 

Consequently, the output 440 becomes low voltage level and the sense amplifier turns off. The 
output of this circuit embodiment is reset to its initial condition. When next start signal comes 
in, it triggers another cycle of the operation. 

[0026] Although the invention has been described in terms of exemplary embodiments, it 

30 is not limited thereto. Rather, the appended claims should be construed broadly, to include other 
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variants and embodiments of the invention, which may be made by those skilled in the art 
without departing from the scope and range of equivalents of the invention. 
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